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(54) ORGANIC EL PRINT HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectuate high image- 
quality exposure by emitting R, G and B lights from an 
equal point of light emission dots. 

SOLUTION: An organic EL element 23A for projecting a 
red light, an organic EL element 23B for projecting a blue , 
light and an organic EL element 23C for projecting a 
green light are sequentially perpendicularly layered on a 
substrate 21. Light emission dots of the organic EL 
elements 23A. 23B and 23C are arranged in a serpentine 
form in a main scanning direction. Each of the organic EL 
elements 23A, 23B and 23C has an organic layer 
including a light emission layer 27 layered between an 
anode 24 and a cathode 28. Among light emission layers 
27A, 27B and 27C, a light emission area of the layer of a 
lowest exposure efficiency is largest and is smaller as 
the exposure efficiency is higher. The layers are formed 
with center points registered. 
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[#i*Fflt#<D«&B] 

WBjgfisan, Htrie^^n^^cj: -?xnhtiz f? 
nccRiw o r Bi**»flW & *« e l y y > f ^ * f k 

i-r^iEL7-'J>h^7 F. 

B§[hJ— «36ffiWTJBJ5iESti. f)l2IB^{*^M*f$n^ 
3M#E»»tt©J»fite£ti\ i®^'7>Xi^^ 

*«a<fc-rs»*siffi«© : ff«EL^y>h^y f. 

-^7-0DA#KJ:9^IB»3ft> WIBSB^fttcM 20 

6 JiCciiuf BSMHJ#> 6 «H £ ft , K36te*©fl5l >#S3fc» 
Cctt5te^ttr^ffi»&*/h3 < Jfc*R3*vCl>S C £ £ 
45«i-rSI«5R3aifB«©W«EL^y>h^y Ko 

[it ^4 ] fwe»# k * f ^imjjfavmmi 
mm Lxwmmmw<D^^^(D 1 ^ a 

ffiiz§&t f ? f i^s^rfiioitis^XBai^aE^rfij 
©«*£<b 3 r iWEE»«ttfc hto s ft *#*#e» bo 

1 - 3 KEiS©««E L > F ^ v F\ 

cft^5 ] mnmyt f * f aa*«*isio*^m 

EL7*'J> F^? Fo 

*fMi»U ^SJBI6'rSC<bCc<to'rBJIBEgaKI*tc* 
[000 1 ] 

[MfnoH-r^jmsAiF] t»o«tF? f 

FP^5*^-fe>^ (filT- »«E 
yy>F^-^ FCCIHT4. 50 



#§32 00 0-2 38 32 5 
2 

[0 00 2] 

[0 00 3] fcC*r, ifi*p. ±EW«EL3R^-**» 

ccffl i >/ctc ^ y > * 3 nt c » 4 . 0 6 (#HfH 

¥9-22617 2-^&««:H*3tl4WaELTU-Y 
:7y>F^* FcOfllJSBL B7ttEI^* FO^ffiH. H 
8«H7©A-A«WrlBHt?*4. 
[0004] COtrtlELrU-f^J > F^y Ftt. 0 

efcijvriSte. f*«5 i±K t *r« 

EL7l/-f5 2*Wt5W»EL7U-fi1S5 3i, % 
»I©K7^^'- I C5 4#E«3nTO* g 

FIS5 1 i K 7 ^ I C 5 4 i<Dffl, F^-f 
/t-lC5 4i««ELru-f«R5 3i©|lll, 

FSK5 1 <h|[SEL7l/^!S5 2t(Dm 

8BKt3*lT<f>4. ^tt, S«EL7l/^5 2^6©« 

XT U-Y 5 6*^Ot«kM6F^A5 7 6tSl7E;3ft£. 
[0 00 5] MfclfftE L7U^lfi53 <D« ERlCOO 

6 1 ©±te»B?je>**>©a9!«S6 2*«»«3ti, C 
<DaW««6 2©±CCt*W 1 F^-;U6 3<b^ 

2a»*F*-ib64 fclW©««(C»HtBI 6 5 WBfiS 
3ftTl>S. IMiil6 5©il2 3>**h*-^6 4* 
fttf i^CCjEflJftaSJBB 6 i^*16 7*JJgJ«3tirte 
0, C(DiE?LIS2»6 6i»*fli6 7*^tfJ:^«:«^ 

CCtt % 01n>^^7 F*-JU6 9 i®23>^^ F*- 
;b7 0«>Ko««tcffiBW7 i3&s»«snrc»*. ffi^ 

J§7 l<D±tCtt, Bffg;^->0f^Sffi7 2*S?BI5S3 
9^tfi^CC^r5£^*^->Oftamffi7 3OTKJ«3ti 

[000 6] ±fBCDJ: 9 CC»fiR 3 ti4««E 
y>F<^*F-CW:, En^l/fc^rtSM)^-**?'^^* 
>#-F»«5 l±©K7-f^ I C5 4^j^4 0 CCD 
F^-/^- I C5 4ecaS6tlfcf J -*a» 1 fONj ©F^ 
FCctt, F5-/^- I C5 4*6sK>f s -f >^7^ + 5 
5*^Urfa#«ffi7 2CC«S5£3^ttl&3nS. 7 -ZIP 

TOFFj <DF^ FCC» % F^-f^- I C5 4^6^> 
7^^ >df«7>f + 5 5*^UT«^«ffi7 2«C«SS3&««*& 

3 titter 

[0 0 0 7 ] fi^lft72^6©l»(tt»IB6 5(Dm 
1 ^>3?^ h*-JU6 3*ifi0, 3!IB«ffi6 2«c8lS*iii 
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tc. S^P£A»fii6 8*»6t«K6»6 7^<D®T-i£A# 
j@c& 0 CftfcJ:!). ffe7t@6 7CD*£IE?Lf& 

li6 6^<!:W^^lilt, IE?Llft3W6 6<b©»» 

SKcawasti*. cco»tti$n/c3fe«, **£ 

P^FU>X7U^5 6^r^Urffl^c: F7A5 7 
[0009] 

MTF(w)= [i(w)max-i(w)min/i(w)max+i(w)min ] xioo(%) (1) 

[0013] ft*. i(w)max . i(w)min aSMIiaaRw «H--f^B8rCJfc«3*l, flWBK»«#K:flB 

-eut, ±IBMTFtt, 10 0»CCiEC*. JKBiCft* Xifti J: 9fcA#3ft*'<7-*^bT»ftKtt3 

[0014] */c, R, G, B<DSe©«* F ? h*SJM [0018] »*53 0>»M», Ht*3f 1 ©WiE L 7* 

tT9Ci#-C*ft^. 30 !S(*:tcRSS*3tiS*a^fB^«|«:cr)]SStc^i±, «iStt 

[0015] tct, iJBB«lj*«:«*Ta ^^>^i&*<fc9«cWIBS»3W^«*«B*OffiC> 

% o [0019] W*3B4 ©jBIWi, BWOB 1 - 3 Lvfft* 

[00 16] OfflHEL^J>h^9 FtC*5l>T, WK»#F*h 

[»H*»*'r*fc»©^S] ±fBSW*^*T4/c B, ^3E^rfii(0l«IB*«rB0rHiriBl^«*<0^aE 

1 ©««t»2 ©«B©nBfc«3W*«^W«WI^ 0 1 BUlB^Tfe F » h tt. £*E3E#fl©«Rtf XttHfe63t 

«RJWc8MHMS3h* BWB«aeJi©»*«:J:- 3 T»6 40 ^(Dffi^b3i±rfriBi^«f*Ccj(S«3ti^3feS^ 

KtCte^r, fifBmi<Dm@<bmffB^2(Dm@CDP^ [0 0 2 0 ] »«55©«WJ, 4 <DW« E L :/ 

CC»3M**t?W«JB^»3hfc»ft*«*^^^ F y> FKfcOT, «5IB»3feF-y Ftt. BJ*3K&I*! 

[0 0 1 7 ] l»3j8I2©»Htt. Wcfll©«IEL^ [0 0 2 1 ] »3#B 6 <Z>*gjtt . J*£S 1 - 5 l^tl* 

y>F^y FfcfcOT, WEa»<0W«EL*^<D»« 50 ©W«E L^U > F^ » FCCfc^T. ftftOBMWt^K: 



Giz&mL. r, g. B<os&«:»36"r*a*F^ f 

[00 10] UJfcOtctffc* ±§B<D<fc3K:«i£l/fcJ» 
R, G. B©»*F* F#SiJ*(DJlJSCCffiH3*i, 
cne.R, G. BCD&feCD^£fBJi^f*(Dffi±teIE5£ 
0r|S«3l*4fc«>KH2^7# *;> *U>XTU 

10 U > XT U^<0jfe^14ffi*^MTF (Modulation Tran 
sf er Function)**** I ^tlifffir * ft t > 1 1 > 5 HiS 

[0 0 1 1 ] CCT V KEMTFtt -feiU7* 

-rft*>%f»<Rff**-rfeor**. co-fen^ 
jsa»^^^-><D**^* + >, *SC>», CCD^ 

-^-fe>1fr§7feU, U^^^TIBS; ( 1 ) 

20 [0 0 12] 



5 

CO 0 2 2 ] 

[ffinoXMio^Mt] 0 1 W#WH«: <fc**«E L^y 
ISCT8fltefcB* Bl 2 teW*£E LWyh^v F<D9m<D& 

[0 02 3 ] W8SEL7''J>F^, F2©*Hg* 

[0 0 2 4] #HEL^y>* 1 te, *«iLt©W» 
EL^V>h-N^ F2*«*/t:*J9, C©S«EL^'J 
>F-n* F2#»e>f#fcR, G, B3jafeOD^CCj:0, ffl 

jtSte J: 0 ff o X v jvij 5 -OHMfc* JBriJ 1 *" & *> arc* 
[0 0 2 5 ] COWBELL 'J H*, Wfctftff** 

»K3* e>t# e> n & # ;ud # ^ - m&mmt £~?x 
^Jt^-^y ««*3*^y>*. ^^cju^y> 

[0 0 2 6 ] HlCC^Tct^CC, fiEL7''J>^l 

^EPAT?^*rB9«s*i6i«:»or»«it' sw«e L^y 

>h"W F2(Dffe, MEL7'y>F^>> F2©l&3fc» 

3 * 6©**ie»J«f*w©ffi±cciEfi:«fl&« £ L/ r *s« 
4 % msms %^tsm—<D%:¥mG&mfc 1 2 ccwse 

[0 02 7 ] * 9 * U>XT u 

F2©&«#Fv hw:*fl£ur-fe;u-7 * 
X#«»JjE 0 < ««£ 2 u - Agora ccge^tj $ ti 

tch<DX$>& a C<Dt)iy * v ?1<>XTI"< 4<DT$f& 

[0 0 2 8 ] ■i«csWJ:9«: % ffllEL^y>K? 
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7«c<toTiE»«*w(c»brBJ*S*r"i{c?So-t:aa 

SflrTS. *«EL*y>F^» F2* 

rtiSL/cMftl 2*ffl3fe3fc&fflK^^«fc*rt'r*ia 

<D^-U9, 9£, 7*-'J9, 9CD— ^^rlell£5-a:^|g 

[0 02 9] WSEL7*y>h^^ F2*rt}Bl,TlMb 
^;l/H8Cc@^5ti/cm»l 2tt, re**-* 10*18 

t. $m%mi ifc£~yxm»ffl=rt>tiz>tmmicm# 

1 2j^cc»msns. 

[0 030]*«C, 0 2M13icS^^^aEL7' 

y > » F 2 <D^S^i{3§xscD^»c^ori$iBj-r 
& 0 &*>\ 02GC*5^T, jWfcF? F©&#'<*->& 
lt(i»atSH5 (a) &^2->&&mistcb<D%: 
ffifrLXI***. 

20 [0 0 3 1 ] WSEL7'>J >h^? F2tt, 1j"?xm<D 
MW&&£ vmm&Z^ZMfo 2 1 tlSJiLtii 

FJl/»W*WrS2ffl©^3t^^->S2 2 A. 2 2B 
*«jeic#lSl«:^F*ttCC^J5W £ . 
[0 0 3 2 ] &$&t'*2->&2 2 A, 2 2Btt, S« 

2 1 0±CCSatca***arfi£RStifc3ffl<DW«E L 
*f2 3 (2 3A, 2 3B, 2 3 C ) t,c£ 0 IKfegP <« 
*F^F) 3*ML/tl^ g cn6 3fflCDW^EL* 

30 J: 0 . »* F » FmttrfflSiJCcWfflb&sWffiT* 0 . »* 

[0 033] 3«<D««EL**2 3A. 23B, 23 

^CD^S <*«) ^fi-r-6«CC*«2 icoitcsa 
Cca#SfcT^<*tt&o 0 2RO'0 3CD«?llTii. 

EL^2 3A^0^ 9 
40 [0034] LM1 L 2 3 A*»JStr*K:*3fc-oT 

tt, »R2 l±CCj8^tt»l««ibr<0»fli2 4A 
(2 4) ^®2 4ACD«S«, ITO (K 

{t>f >^*>Ai«©*dBWb«l) ^ I D I XO (Sp d d 
: tB^20^2i^W?4. Idemitsu Indium X-Metal Qxid 

cc, sm<Di±mm&&4. o e v&±<ommumwxm 

fSSh 0 H2tC7nTW«:*5Cir, iS2 4A(t ©J^^ 
^iCC^PJfttRCC 25»JIB{BS *1T*5 0 , F v h ^{4^ 
RW6ti4 Q »«2 4A<0±j6T«c«, m&X F v ht^^C 

so wereftXH2 7A (27) «s«xat*»a3n&. 
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[0 03 5 ] m%2 4 ACDiCUJ, F » h# * JUlftjffllCC J:4W«»2 6 *!S!S^a»ffi4fflC*T«c 

5CaHMf«2 5&J&ffi-f£o S3&t^-r<fcMt, ffttiW ^ivx^^Ifi2 1 JC«#S-ti-rtf 5. 

2 5©*^ »ffi2 4ACCffl^-T4W»K:wa2r4» [0 03 7 ] COBf, Jt'SAB, *-A*jaSJlK:tt 

#»2 7A<D»fcF* F©'<*->»ttfc*BS , rM"tt a«U*«:»ura5!«t*W*«F* I/O. tf-^ftWB* 

J5ttCDRIPSP2 5a*Wt. iS24A*SfflSW 0 flteSr* 4 UTtt, >fb^S; at 1 > iC^m 

CCD^PS{52 5 a^*12 7 AO«36F * h£EHrT — MTDAJA 83*4,4' ,4* '-tris (3-methyl phenyl phenyl am 

ZfttbXmm-fZo «TSS«B»IB2 5W, lft)fctt#y-f 1no)triphenylajn1ne#&& 0 *-;HftSW%«teSr4/c 

5F\«W4SiO, , S i N ****** i LTXb">3 *&©t*ft<fc l/TK, (fb2 ) ^"TT P D % IP* 

-Fffi. X^*#ffi**Cg«2 l±<7>£ffifc:j£ 10 N.N'-cHphenyl-N^^bisO-methylpheny^-l.l'-biphen 

fiTT&o ^tr, »»»2 505— aU«r^* F U Vffi*ffl yl -4, 4 f -diamine *\ {fc?j$«b3) icSta~NP 

t,vO\'*-~>^U buIS^@2 4A4BS|oI^|CD^ 1 BO D, gp^N.N'-trx- — N,N* — V'V .x 

[0 0 3 6 ] y TittS«riBHP»2 5a©i*» [0 03 8] 

6, BHP852 5a*a»-5<fc ; >{c. *-Jl>ffiAJl**-* Mb 13 




• • • «bi) 



[0039] 



* * [ft 2] 



OrOOrO 



HaC 




(ft2) 



[0 040] 



★ ★ Hfc3] 




«t3) 



[0 04 1] |63tx';r<kft4B!fiEraDaS2 5atCtg^ 
A (2 7) «r^fig-TS. COSfcfeOffcJfcF? hCCfcflfcl, 



[0 042] ffeMSIf 2 7 A©±KSJI U/c^tSU 2 6 © 
±«C«. S21giOt©ifi2 8A (2 8)£J&?£-r 
-S. ii2 8A«. f£3fcS2 7A <XttH?-|&£ll) <t 
©J?ffi-CS^£A#§^{t*T*>ft£<fc 5 . ttJpM&<D/jN 



(6) 

9 

T. Li. Na. Mg, Ca?©W, SO*-e<D{t£ 
«J> iSllHiA 1 : Li, Mg: In, Mg: Ag?©§ 

/cSt>. 5 0 nmWTOiSe-CJf^Sn&o 
(004 3] |gffi2 8 A<b^l2 4 A £*l£M-f S8P# 
K«. «jHiH2«:*-JieJBttXWaiW4ia5 (a) 

- (d) 0\<>Til.fr<D>*%->-frht£Z>&1tffi&fth 

[oo44]ifi2i <D±icm&.ytzmm-? zmmE l 

m*2 3 A#0fi£i*ti£i. C©±&t#fe3fc£tti#t«r-5 10 
««IE L*T-2 3 

[0 04 5] W«E 3 B £JBfi£r SK&fcoT 

tt. .hiBbfcWSEL*-? 2 3 A<Df§m2 4 Atm— *t 
fck lal-#ffitCj:0SBJ^im@<tL-T©Pi®2 4B 

(24) £#t&E LJIW-2 3 A©^S2 8 A±CC^-T 
i>. C©R§ffi2 4 B©±*CC(J. Wfe"C K y htR{C^3fc 
£IS#JI2 7 B (27) rtif&IfiT^J&Sn*,, 

(0 046] S§®2 4 BCXBOi. *--rt/&AH*>*- 

2 1 K.^imZiiXft'). fg&C. C©W«DI2 6©±CC 

«. n&.icft&?&m®m£Lx<D&ycm2 ib (2 
7) c©«e©»#F* htcttjfcofc** 

H2 7 BB, VT*+ftiJ'i--lr&mWc&m-? 
*©^7tlvf *4©il»?« . mm? & W«81fcftt*f4<Dffea: * 

■cages n. es^*7>x>&9{^/c<h#(c^©^a <* 

[0 04 7] &^2 7B©±«tfI)iLA:W15SJI2 6© 30 

±jc«. m2nmtL-c<Dfm2 sb (2 8) sr^ss-r 

ii2 8BU. Sjffl2 7B (Xtt*?tfti£R) i 
©l^ffi-cm^aA^B^tf^n-SJ:^. iiufeiffES2 8 

B«. j§ja*£JI< -TS/ci*. 5 0 n m«T©f*jgT?J|5 

[0 04 8] mm2 8 BiPgg2 4B<t*J^f £SB# 
(Cfct, m«02{C*-rt§Jf^X«^T-2.05 (a) 

- (d) ©C»rti*>©^*^->3{p6«:S^*M«3&s* 

&„ C©#fe©^7fe^(S. @2Sy@3K^ICte 40 

or. m&vftytmwtzm&yjftvmiffl—- e. ab£ 

[0049] *e3fc£mthr£Wt£E Lsg-7-2 3 A©± 

(cgfiKwe^^aifj-rsw^E l^2 3 B&nmz 

Hit. C©±(C^6Mfflltt4WlE LsRf 2 3 C 

[005 0] WSEL^2 3C4fffit^(C*/c-9t 
«. ±&LfcW$EL3^2 3 A©PI@2 4A<i:|aJ-tt 
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(2 4) 4WtSE Lf ^ 2 3 B©ii2 8 BlfCMt 
-5. C©iS2 4CO±*(C«, IfkfeT- F •;> FtftClS* 
TSffefcJf 2 7 C (27) tfi&IfiT-Jfr&Sft*. 

[0 05 1 ] K§ffi2 4 C©±CC«. *-;M£AJ!-<?>*- 

;n^s@{c«fc^wt5)i2 6 *&VimMmmmzm^-a& 

2 1 CC2g#$1±rtf ^„ HK. C©W«8®2 6©±&C 
«. i^fe(C^fe-r-SWtS)l<f:LT©^^tJ12 7C (2 
7) *JBfiWS. C ©*§&©!&:)£ F v> hCCftjSbfclfcMc 
12 7CB, |g*x>JT*+^*-'<--r.5>^^C#M-7 
X^4^LtlSIt^ COM12 7C4Mt5fc 

-O&mZH. fe^'7>*£IRo/c<!:£KfS:)fe©3£g (ft 
S) #l#WC>*«»3teftr»jfc3*i4. 

[0 0 5 2] #£3^2 7C©±fcfg)lLfcW&Ji2 6© 
±«C«. I21iil / r©iS2 8C (2 8) St^iT 
S„ H5S2 8C«. ffe:fcJI2 7C (XttHT-f&iMH) £ 
<^fflT?*f&A#Kg»CctT*>ft *<fc 9 . BUfSPiffi 2 8 
Ai|a]«lfcf±*BgS!!©/h30«*4-C^-rs„ 

[005 3] mm2 8C±m&2 4:Ct&$M?Z>Uft 
(Ctt. WIAli0 2tC^-r*§Jf^X««ili-rS05 (a) 
-(d) ©t»Ttl*>©A4f->di6*-S#6*«W* 

■a, c<DB&<D$&tmmz, m2Rvm3i,cijk-fwicte 

OT. *feRat«fe©»*«*i3E*aE*lSl©*B3WIBI— 
T\ HJ^2#|S]©HI#/jN3<&oT:te9. MiLtlS 

feRO*Wfe©^3tffi««<J; 0 fcffl»#</h s t > & © i & r 

[0 054] CCT\ #Sft;t£->gf2 2 A. 2 2 B© 
#feOfS3 (ffeft)I2 7) «. ^2^r&l©^*fflP B 1L 

£->S¥22A. 2 2 BtJ, SJ^S^[6J*^SS2 1© 

2 2 A©^si-rs^)i2 7©ra*fflp^-rsj;^«:^ 

^•f->gf2 2B©|%3!6ii2 7AS0R£3nS. -?tj:t> 
^. H2{C4»l»r. ±?>J©^^*->»2 2A(C*JW 
Z>mm2 7©^2^rfil©41«. giJ^S^|6]©ffigB*s 
T?iJ©^>'^->gf2 2 BJCteW-5#£3fcJ!2 7©^ 

[0 05 5 ] )ite. ^®2 4tt. ^7fe®2 7 ©S^tIc K 
-j h*i0fS©P5Pg-C-^ijccM^<fc'5K:iegL--c*>J:t» 

^©ct^ic-r^xt^g^m^tc^-r-sfc*?)©^ 

f6£TS. Sfc. §PS@2 4«. ^F^h©^A^|aj 
I TOr^fi£3ti5Piffi2 4iLT«5fSL-l,^fi-C« 



(7) 



11 



[0 05 6]±2LfcR, G. BSfe©^*12 7A, 
2 7B, 2 7Cte. IB^«:W©®*««:<fcoT7Jl/* 

6o * 
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* [0057 ] §eliigg&W (#7-7 ^ JbA) ©SiTfeWS 

Bast*©— wi*H4cc7jvr. c©04tc^-rMa#i4© 

?LSi|CC«t&oJtfe^W«m*«*ff4 (^*J12 3) ©0K* 

a (ai ~^3 ) icm-r. mutmi&yt&tm-cib 

[0058] 

[311] 







Ap (nm) 


(cd/m*) 




4-(***7/*fU»-6-<p-»*tflr 

7$yam)-2-j*tt-4Ht°7> 


DCM1 


570-620 


1,600 
(100m A/cm*) 


IT0/TPD/Alq3+DCM1/Mg : Ag 


4-C>*y7/*fU>)-6-[2-(9-y*i 
D'jr*)irrJr}-2^f*-4Ht e 7> 


DCM2 


610-650 


1,600 
(100mA/cm 4 ) 


ITO/TPD/Alq3+DCM2/Mg : Ag 


4-(y'y7/**U>)-2-)f»-6-(1 , 
1 a 7,7.-rh7M>*2DUSr*M-X 

rtt-4H-fc'5> 


DCJT 


620 


770 
(50m A/cm*) 


!TO/TPD/Alq3+DCJT/Mg : Ag 



[0 05 9 ] * * [*2] 







EUA°Mfc 8 -* 
Ap (nm) 


(cd/m*) 




1,4-t*A<2,2-y*7iZAt*3) 


DPva 


475 


6,000 
(15V) 


ITO/TPD/DPVBi/Alq3/Mg : Ag 




BCzVBI 


475 


10,000 
(14V) 


ITO/CuPc/TPD/DPVBi+BCzVBI 
/Alq3+*?U>6/Mg : Ag 




Zn(1AZ 
M-Hex) 


450 


1,460 
(20 m A/cm*) 


ITO/TPD/Zn(1AZM-Hex)/Mg : Ag 



[0 0 6 0] ★ ★ [«3] 





mm* 


Ap (nm) 


mm 

(cd/m*) 




MJA(8-fyy/?H7KlM(]||) 


Alq3 


550 


1.000 

(10V) 


ITO/TPD/Alq3/Mg : Ag 


3-(2-A*>V*W*y*)-7-y*I» 

rvm> 


W>6 


510 


1.980 

(20m A/cm ») 


ITO/TPD/Alq3+^y>6/Mg : Ag 




Q'd 


540 


2,000 
(20 m A/cm*) 


ITO/TPD/Alq3+Q'd/Mg : Ag 



coo6 1 ] z<DWPi<<cfottc%Au so i$m3ift*m&?z>. zti^timmm-cmmotct) , m 
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[006 2]SfeOS36127A, 2 7B, 2 7C^i 

[006 3] S«2 1 _bCC±l£W*SE 3 A. 2 

3B. 2 3C«$n/dl *»t+»ttU*^fc7 

[0 064) CCt, 05 (a) - <d> tt, R. G. 
BSfiCDe^^SBtelBK:, W«EL*-f2 3A, 
23B, 2 3C©M12 7A. 27B, 2 7C(cSffl 

5 (a) - (d) BR. G. B<Z>&^' 

[0 0 6 5 ] if, 05 (a) - (c) ©»# F * hCD 

B*»b3*rBH**>fc*rc»4. ctucjro, r. 

G . B OSa<D*fi3&«— 56 <t ft S J: 5 CC#6#» 2 7 A . 
2 7B, 2 7C<OI63fefflSI**ljELrCi5 Q 
[0 06 6 ] 05 (d) ©2S#F* h<D^£->Tte. 
**JI£ F » hcDSigffiS («a x a© F * hMSOcfg 

3) rtcc*jt^r, ^^ft»OT^3E#ffl®«*£fb 

3i£TttH£6ft:4Tl>«. CtifiCiO, R. G. BO 
SftOiWS3&t-5£t«c4J:96c«36ll2 7A. 2 7B, 

2 7 co»*mi*«jEorc»*. 

[0 06 7 ] fit, %t£J12 7 (27A, 27 B. 2 
7C) ©IBfeF? h©^*->». ^jE&fifaCD&ffim 

Ktsi*xmttWi<DwaimMMim—t & * <fc s 

[0 0 6 8 ] 05 (a) CCteOT, §^12 7A, 2 
7B. 2 7C«\ lo©^*->r«JSJE3ft*. «»* 
127A, 2 7B, 2 7Ctt, 3S£*#ffl©«a;M5l-- 

&3fcJI2 7A. 2 7B. 2 7 C©#'**-><DBJjfc£;*r 
fiNMIc (cl. c2, c3) ^o/c^c^ot 

[ 0 0 6 9 ] 0^(DF!J-Ctt, S*12 7A, 2 7B, 2 
7 COmmik&l : 2 : 3^^^C, Mtttt^FAO 
tic (cl. c2, c 3) #»5£SftTC>4. COHfefe 
X#|a]<D*I c 1 . c2. c 3<Dtb¥te. *attfi'*7> 

[0 0 7 0] *««f!t*ti. SJB612 7 A. 2 
7B, 2 7C©'<*->». £j£3£frJfiJ<D"Ha#0. 1 
2mm^S. ^fetC^fef £3&7fcJI2 3 Ate, 
><DBJ^d££ft<D*i c 2rt*0. 1 2mmt*^ WfeCC 
#£fef£2S:fcJI2 3Bte, '<>~>OBf££AffiKD«c 
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3^o. 08mm"C£>£ o ^fetC^fe-T^^Tfe® 2 7 C 
^*->©BJ^3^fl©«c 1#0. 0 4mmt* 

So 

[0 07 1 ] 05 (b) (CfcOT, SM12 7A, 2 
7B, 2 7C(t ^S*r«J©»I a ffir* 0 . 

A, 2 7B, 2 7 C<D^ - 5r-XDBJ*SE*rSl©*Ic 
(cl. c2. c3) ^^/c^i^^tC^o 
10 [0 07 2] H^©«r», «*»2 7 Art* 1 o©^* 
^3tH2 7B<b^H2 7C^2oO/^^->-C 
#ftjfcJB2 7A. 2 7B. 2 7 
CcDffigtbrtH : 2 : 3itt*<t^CC, £<r**-><DBI 
*3tE*fiKD«c (cl. c2. c3)«Wg3trCC> 
CCDBJ^S^Otpgc 1 . c2, c3(Dib*», * 

SftMSt »3W2 3Cc^ShS1W©»j6x^^h;U 

[0073] AM«kf>«^r&. S®EI2 7A, 2 
20 7 B. 2 7C£>;S#->te, ±^2^r6lOitia^0. 1 
2mmr*^ »*12 7Alt Em&ft&KOlR c 2 ifi 
0. 1 2mm ( = a) »*B2 7 B«, 2o<D 

^*->©BJj£3^ffl©±T*©«#0^ 12mm( = 
a)^>< lo©^*-><DB!^5^fl©<Bc 3# 
0. 04mmt^, §&tm27Cit. 2O0a^-> 
©BJ^2^[6l<D±TS8OB^0 . 1 2 mm ( = a ) 
ot ( 1 00^'^->CDBJ^S^(Dip§c 1 02 
mm~C&£> 0 

[0 07 4] 05 (c) (D^£->te05 (b) <D^0 
30 mMmznJE?Z>ft%M27B. 2 7CCC 

WU S^ffiS (ifaaXaOF^ hffim^tl^) rtfcfc 
^t, »*»2 7B. 2 7C«rBJ*a*rfil«:i5«:|H»(D 

[0 07 5] 0^CD^r«, ^@2 7 A# 1 o(D^£ 
^*12 7 B iS*12 7 CJdHo(D/^->r 
HMESftTH*. ^UT. M12 7A, 2 7B. 2 7 
C<Dffi«Jt#l : 2 : 3^^^^:^^ &/**->©BJ 
j£j£&[Sj©*Ic (cl. c2, c3)*J»!l3nw 
So C<DBJ^S^<DipIc 1. c2, c3©Jt*tt* & 

SPfctt. »^2 36C<ftfflStlit«4C5»*^*h^ 

[0076] IttW»ffl4^tt, S^i27A. 2 
7B. 2 7C(D^^->te, 3E***iaiO*a*J0. 1 
2mm-C&£ 0 M2 7A«, BJ^S^ffiKDd c 2 & 
0. 12mm (=a) t*^ 0 ^27B(t ±T® 
iCfig-T & 2 o£>^' * ->©BJ^3E#fi<D±T»©*I# 
0. 1 2mm ( = a) t*^t, 1 o<£>;s £ ->(DBh£: 
3S*[pj(DiHc 3#0. 02mmr*€> o ^;)fcJf27C 
50 « % ±T«SCCtiiB*rS2o<D^*^-><DBJ^*^(D± 
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T4g©0a#O. 12mm(=a) t*^, irXDJif 
->©SI^^[fi]©*Ic 1 0 1 mmT&So 

[0 07 7)05 ( d ) (CfcHT . SMS 2 7 A. 2 
7 B , 2 7CB, ((la x a © F » hMWtcffl 

i*§) F^Cfe^T, £St£@27A. 27B, 2 7CO&A - 
f->©*^^a (al, a 2. a3)SMfl 
#fa©iJac (cl. c2, 03)^0)^14^^ 

[0 0 7 8 ] 0^©p!|-C«, S*i2 7A*in»A$ 
->. ^*^2 7 B£ffe)£J12 7C#l 4o©m-$-> x0 
■CflffiSStirc^. -eLr> MB2 7A, 27B, 2 
7 C<£>ffi|gJt*s l : 2 : 3 <t&SJ; *> «C. §A$->© 
=E**^-(6j©i|ia ( a l . a 2 , a 3 ) iSJ^^lS]© 
tic (cl, c2, c3) «SStltl,^„ C©£j£ 
^l*I©tia l , a 2 . a 3 <tg!bfeS#fr©0ac l . c 
2, c3©tt*«. «®&fe^>X£f# Z>tc#), mm 

[0 07 9] M&tfif&.atitkfr;'? t . ¥Z%M2 7Att. £ 20 
j£S#fi©<i a 2 . SJ^^|6]©itI c 2 0 . 

l2mmtW. ^12 7Btt, fc&ffilc&g-f £ 2 
-?©;<*- >©^ffi^[6]©3E^ffl©»Ii ±Tif§CC{4g 
Tr£2o©^£->©SJ^£#fa©±Tffi©i|a#0. I 
2mm(=a)t*ot, n©A^->0i4fi|J] 
©"Ha3 i@J^^fSj©ifac 3*S0. 02 2 7mm'C£> 
S. M12 7CB, £Si£K:tiigT£2o©^*-> 
©£^;£fa©££^©itI<!:±T*S«:&S-r & 2 o©;< 
# - >©l"J^^©±T«©i|ia* 3 0 . I 2 m m ( = 
a) r*-3t, lOO^$->fflISSt[5l©iali 30 
SJ^2^|bI©*B ol*!0. 0 185mm-e*4. 

[0 080] ±1305 (a) ~ (d) ©IS:fc^£->fC 
*iW5IftWS[ttli, %fl2 7 (2 7 A. 2 7B. 2 
7C) i (/TS3ii*7-©S«ttM?:ffifflL. 
G : B : R= 1 : 2 : 3©IW»tfc:tfJfc0fcB»?||iE* 
tT5t§^©WC*>S. 

[0 08 1] ±iE0fc£fc>fcli2 7<W6*F» FO/tf- 

tc< t^fcsw:. WtSEL7*';>h^ y K2©^tt^i6]-c 
*S^S*(Sj©tI«^^.-r. ±3t3tE*i«i«:iHftt*» 40 

L V V > F 's 9 K 2 ^SJ^S^lfiJic^tt-r -5 C <t CC J; o 
[0 08 2] O/ctfoT. ffe>fcJ!2 7 0»*K» F©/< 

±ia©&fr£^STS^*->BtKr*n 

«. 05 (a) ~ (d) 4C^-rfe©{CRS^$n-5.^©-C 
ttftO. ^*J12 7©&-'^->H©SiJ^3c^(fi] 

©igHii. S*H^©SJ^a^|fi]©i|iIa«±©Tfa«:a: 
S$ft-ct,>&„ so 
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[0 08 3] tC5T, ±IBWt5EL7 , y > h-^y h* 2 
©^SE-C«. &ffeft^f->S¥2 2 A. 2 2B©R. 
G, B&fe©#fe# K ? F ^SSJticMlt.b/cffifSi OX 
4«tK? F©:£S**-^Kft£±5te*SlEC,-C<,>S 
**. S#E7fe^^->ef2 2 A. 2 2B©R, G, B#fe 

©&# k 9 bvmmzm-wmt u &&©&* f v f 

(*3612 7A. 27B. 2 7 C ) CCtn*.6ttS'-?9- 

dEmattfft) , ys%>*)\<*w$*mm\M:Kfc\sX 

oJ&?ZmtiitLXb<iH,K 

[0 08 4] Ji(-h©<fc^4CL-C«fiS;$n-SW^EL^'; 
> F ^ v F 2 £|g«cr &t§-£Jt tt, F 9 F £ 

t^-y 9f|gi&3*iS. *©BS. fi±SP©^®2 8C'*sy 
7>FU^Uife»J. C©i®2 8CtW©lif2 8 
A. 2 8B«flkfe©»«4L.'C«>^-r4. fit, & 

e©m@fc«$ijiajffl© K7 -Y^-asigi&s nr*$o . -e 

W«DBI— (MfcR. G. B©B***SttSJ:5K:W«E 

l 7- y > f ^ 9 f 2 *w£*£i?i(eM&3 com 

IEL7-|J>K., F2 ©-0©^»j£SK: 0 , IBIS 
J«{*W©|BJ— @df&CR, G, B©#ft©K? Ftt©:fc£ 
^JCtc.Gr^fiS3fe-r6 C <!: #"C# 

[0085] -e-b-c. ±iews©^©wse L-7-y > 

F ^ 9 F 2 {C «3t*S««*«ffl L//t^ y > F ^ 
9 FiJt8Ufc«£CC»fli&Te ( 1 ) ~ (6) CCin-T 

[0086 ] ( 1) fM^ftfflLfc^^h'v* 
FtCtMSLT. t^S^i/S^l/SKAjre,, 
(2) SS©Miflif r >'^x©^:^3«:K^< l . l 
mmJWT(C-C£. ^-f^tU©S?*n/3~l/ 
5(C^^, 0 

( 3 ) mMM 1 /2«TtC«cS. 

(4) 7*9 F^^-X^^c< > /J^b*5oJ«|-C*€.. 

(5 ) ^*mt©^tt36^&< . ffiiE*^^r-*s 0 

(6) ^g|5*v-7 ^;u^^jg^.^S;-c«. yfrtiv- 
©lHB**#jA^-rs©«:3lil^^ F*»tt3ttSs^ 
^*s$>5©(cj=tb. 1 7'D-feX©S^-C7^*7-©fe 

[0087] *«©f^©WSEL^'; > F-n 9 F 2 

«. sj^2^rsitc^p.i,wcisg$nft:?sS!©i%^Ff f 

^W-rS^^'^-^^2 2A, 2 2B42fifjt > & 
$&c>it'->m2 2 A. 2 2B©S*Kf G. 
B©&#fe#J!2 7A. 2 7B. 2 7 C ©mg ( » 
S2 4. i@2 8) P^tC^-CS«2 l±{CSiS(CS^ 

g*ar«(S?n-cfco . se©^* f 9 f *<isijcc$ijffli 

F ^ »y F 2 SrSJj^frrSKC 1 0^163 HZtcVXimM 
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[0088] &fe©2S:)fc F v V ©2fe)E3£S«. > 

[008 9]M'^->S22A, 22B©MF? 
Ki> R. G, B©&ffe£JI2 7 A, 2 7B, 2 7C# 

? h *> 6 Hit* 3 a^«*W©!B±iciEAL^fg« 
tltMS-liSKife/c^t, -fe;U7 * f ^ U>XTU 

fc. Hr;U7* •^i'b>XTH'4 5rR. G. B©#fe£ F 
v htc^ii«:^fflf^S©r, ^©cfc^cgfe^tt-fe 
-v *U>X7 W£4®<fc ^5t8/£{c Jt^TiflAt 

[ 0 0 9 0 ] ^-'•t^->ef2 2 A, 2 2BOR, G, 
S„ 20 

[oo9i] ffiffl^n-sfBi^^wojsa^t*. ^tK® 

2 7©%tE^-<^ h;UCj£GT&lfc7fc^5f->S¥2 2 
A , 2 2 B jfcftjg 2 7 ©ffeft F 5> h iCffiSPgiS 

2 2 A, 2 2 B©^*12 7 icmZ.t>tl2>m<ilffim%tc 

£<fc 5 (C:ftfi©*iIE£fr -5 C <t #-Ci* £. 
[0 092] U#>fc. &#63fc^*->i¥2 2 A. 22B 
<Dabfl!2 7tCttJ^.6n-5m{iffia^/c«)©^-'7-^- 30 

@2 7©j£<txe- f*isj— tc-r-2»ci*i-c#s. -e© 

fe^>Xfc^{tG&<,>©t?» feTOittlc&ti/c 

[0 093]ITO(C, 05 (a) K.ijk'?§m>*$-> 
2 7 ©IS* K ? h CC^ffl U tcm&, * - 

>f¥2 2A, 2 2B©Jfe£gB3 (^£112 7 ) W. 
©£^»j|6]©^i£#|B]— ft©r. i^S^|S]©7W> 
^PS©^S*^h3 < . xyA^©^&OiIHl!£f#£C <!: 
#-C£&„ 40 

[0094] fgfc. H 5 ( b ) ~ ( d ) ©<,>-rft#>©26 

&2 2A, 2 2B©^*SP3 (163612 7) ». IiJjfeS 
*Gj©f» £fe©£jW3iaj©^Ji£# 
151— C* ») . SiSlffiSF*9-C§i|^S*|Sj©iliI*^fJ $ fl h 

[0095] ±&o/cS!i&©^agr«. bhe 
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rf >) > h -j f 2 £HJj£S;£|SjK:ffifti£ab § -t±rgat§H£ 
#W{CSfM©®S**tf ; 5^i?SiL//c*i. MEL^'J 
> h ^ v F 2 £3f5E@i?T«c{ig&«>@5£ 0 . C ©GtHifc 
«)H5£3 ttfcWRE L7'';>h^7F2 teat orient 

WtSEL^'J> Y~-v h'2ilBSi/«f*Wi«, S"Jt£ 

[0 096] £/c. W&E U > h-^ v b'2 t bt, 

*j« «t f ? h «iaia^<*w©i^^[*i© i ^ w>© 

©^Tfe F s- h *s 1 ?ijtc3fe^ «fc -5 tcfBg L//c 9 . V ~j 

[0 09 7 ] ||(C. fiELI^2 3A, 2 3B. 2 3 
C«. fgl©^«S^r^2 4 (2 4 A, 2 4B, 2 4 
C) <tU ffS2©^i&;£:|i|?@2 8 (2 8A, 28B, 2 
8C) tUXmWLtctt, ra@2 2i^®2 8*jEIk3 
1tfcmfiSiL-C4>J:<. -&©»^. W^®©fS)l^jg*> 

[0098] timmonmcommE l^^h^^k 

2«. mt&f&t*'** V ^ftfa^m? Z>5Zitm2 7 <t 
L-r. #e®«6T5Mi2 7A, IfiK^efS^ 
7feJ127B. *ae«C»S , r4IKI6fli2 7Cft«Afc«fiR 
il/tWlfcAi, muz>5&tx^>7 h;U$MP*wr-& 
2fe«±©^*H^fflHSnfcW«IEL^T?:aS2 1 

[0 09 9] 

[ ^Bj©^im ] jy±©uiHj-cHj e. *»a <t 5 cc . 

E L*^-*s«K±«:SiaK:SI**t»rj|5fiS-r4c <t(cj: 

o , m*. \tmt f » h *> 6 as* ^ n/c*?riB^jS!ftw© 

S„ L^t. -fe;U7* -^U>X7l/-f4R, G, B© 
mt F » h CC^atc <s6ffl-C#.5©-C. ^©Jr^^cSfe 

[OlOOIJfc, &S©:££Wtfr£W&ELi^© 

^6/i*5^-®^f{ca^fiS3n*©r. f v 

«»W«:»l/rj«BiH©ll36*JHl«4tt*. 

to i o i ] mm»icMm2ti*>ye&&&mm#<Df& 

F f h©ftg£*fIETS©-C. eHWflcoBjtiBlfittt 
iC^L^SS^-C^Jl/^^-iii^©^?:^ ^ C <b 

[0102] &5&c F ->> KOIWtJiJcftlit htiZmiiLm 

mmtcKKD^i- mwmwL®8L) z-m&u*,. %m 
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fe?f^te«cfl?ftfcit;ilj®©iij&££5£ LT?#£ C 

[0103] £^#fi©M£fiii8LTieH^#©£ 
irnwv® m^mm: io 

[0 1 ] *WJHcJ:2>mWkEL ?>)> v F£<I*/c 
£fl&¥ffi0 

[03] 151*181 EL^'J>K, F<Dg|tfH£*»rffi0-C * 
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S2<DA-A^-C^]»TL/r^S^*>6SI^C' 

im4] mmmwoym. it<D&m.<D®fttt>&m$& 

[0 5] ( a ) - ( d ) %%M<D5Z!>b>m - >m^-T 
0 

[06] ^¥9-226 1 7 2mZi&lcmffi2tlZm 
tSELT U-Y7-'J> h^* K©*»fi£0 
[0 7 ] IU^5> KtD^P-ffiS 
[08] 07©A-Ai|gKffi0 

2-W«EL7 - 'J>h-. y h", 3 -^SP. 2 1-1 

22 A. 2 2 B- m%J*2->m. 2 3 (2 3A~ 
2 3C) — WtSE L5R-T-. 2 4 -HS (S& 1 ««) . 2 
5-IBIMi. 2 8-WW1. 27 (2 7 A~~2 7 C) - 
*&*». 2 8-MtC (f2Sg) . W-E«KflE. 
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